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Herein we present a rare case of profound recurrent gross hematuria in a young child with no known
predisposing event. She was eventually diagnosed with a large lymphovascular malformation of the
bladder. She underwent multiple unsuccessful attempts at embolization before eventual curative partial
cystectomy.
 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Gross hematuria in children is an uncommon condition, seen in
approximately 1 of 1000 outpatient pediatrician visits.1 The ma-
jority of these cases represent benign conditions attributed to renal
disorders, urinary tract infections, nephrolithiasis, or trauma;
however a signiﬁcant portion will have no identiﬁable etiology. In
addition to the common etiologies, one must also consider rare
conditions such as systemic coagulopathies, bleeding diatheses, or
vascular malformations.2e4 Below we present the case of a 3-year-
old female who presented with recurrent gross hematuria resulting
in anemia and clot urinary retentionwho was ultimately diagnosed
with a lymphovascular bladder malformation.
Case presentation
An 18-month-old otherwise healthy female presented to an
outside hospital with painless gross hematuria with clots. She wasent of Urology, Stony Brook
y Brook, NY 11794, USA.
gmail.com (E.E. Young).
Ave., Suite 1120, Alexandria,
Inc. This is an open access article utaken for cystoscopy and bladder biopsy with pathology report-
edly demonstrating an ill-deﬁned vascular malformation. MRI
demonstrated multiloculated cystic areas external to the anterior
bladder wall extending toward the dome and right anterolateral
bladder wall (Fig. 1A and B) suggestive of a mixed venous and
lymphatic malformation. She underwent embolization with so-
dium tetradecyl sulfate (sotradecol) and was eventually dis-
charged. The hematuria recurred several times and she eventually
presented to our emergency department at 3 year of age and was
found to be severely anemic (Hgb 4 g/dL). She was taken for
cystoscopy with clot evacuation and then for selective emboliza-
tion with doxycycline. MRI was again performed at that point and
demonstrated a heterogeneous increased T2 signal inﬁltrating the
bladder wall in the right lateral wall, dome, anterior and inferior
aspect of the bladder (Fig. 1C and D). The radiologists felt these
ﬁndings most consistent with a microcystic lymphatic malfor-
mation. The patient was discharged after a week of clear urine
with stable Hgb. A week later, the patient returned with recurrent
hematuria and clot retention requiring further transfusions. After
ultimately failing several additional sessions of embolization the
patient was taken for open exploration. Intraoperatively, the
anterior bladder wall was noted to demonstrate extensive necrosis
and the mucosa was noted to be erythematous. A partial cys-
tectomy was performed uneventfully. The hematuria resolved and
she was discharged on post-operative day 3. She has now beennder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Figure 1. 3-year-old-girl with history of a bladder vascular malformation had under-
gone MRI of the pelvis for further characterization; (A) sagittal T2 fat-saturated image
shows a lobulated predominantly hyperintense lesions adherent to the anterior
bladder (block arrow), intraluminal (arrow) and intramural (arrowhead) in location;
(B) sagittal T1-post contrast image shows no signiﬁcant enhancement of the three
components and gadolinium contrast in the bladder (black asterisk), ﬁndings consis-
tent with a lymphatic malformation. MRI of the pelvis performed status-post partial
sodium tetradecyl sulfate embolization and clinical presentation of hematuria; (C)
sagittal T2 fat-saturated image shows decrease in size of extrinsic lobulated component
(arrow) and stable appearance of intramural component; (D) sagittal T1-post contrast
image shows no enhancement (arrow), again conﬁrming the imaging features of a
lymphatic malformation.
Figure 2. The lesion consisted of a collection of dilated vessels of varying sizes,
randomly distributed within the detrusor muscle.
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pathology demonstrated infarcted lymphovascular proliferation
(Figs. 2 and 3) Given the infarcted nature of the tissue and the
subtle histologic distinctions between the various lymphovascular
proliferations found in the bladder, the pathologists were unable
to offer a more speciﬁc diagnosis.Figure 3. On high power, the lining endothelial cells were brightly eosinophilic with
no residual nuclei, consistent with infarction.Discussion
Lymphovascular malformations of the bladder are extremely
rare, and have only been reported in a handful of patients in the
medical literature.5e10 While four of these previous six patients
were children, this case represents the youngest known child tohave been affected. Interestingly, the current patient also appears to
have suffered from one of the gravest cases thus far.
Initial treatment efforts, utilizing embolization with sodium
tetradecyl sulfate, aimed to maximally preserve bladder and to
avoid open surgery, but did not have lasting effect. The inter-
ventional radiologists at our institution believed that doxycycline
would be a more effective sclerosing agent. Accordingly the lesion
was embolized with doxycycline over the course of three separate
sessions, each time with ﬂeeting, if any, improvement in the de-
gree of hematuria. Although there is no literature speciﬁcally
reporting on the embolization of lymphovascular malformations
of the bladder, it may be possible to extrapolate from other
anatomic locations. The vast majority of lymphatic malformations
occur in the neck and axillary regions and can be problematic
cosmetically and from their mass effect, but do not generally
bleed. While the goal of treatment of such lesions is to decrease
their size, rather than to stop bleeding, it has been well docu-
mented that macrocystic lesions respond much better to percu-
taneous approaches than microcystic ones. Rozman et al, for
example, reported minimal reduction in the size of microcystic
lesions, with all such patients instead requiring eventual
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individually sclerosed using a needle whereas the microcysts are
inherently too small to be individually accessed percutaneously.
Based on this reasoning we suspect our patient originally had a
mixed lesion made up of both macrocystic and microcystic
components. Each of the embolizations may have effectively
sclerosed some of the macrocysts, causing those portions of the
lesion to become necrotic, but ultimately leaving the microcystic
portion viable to continue bleeding. Based on this experience we
would recommend against percutaneous treatment of lympho-
vascular malformations of the bladder that contain any signiﬁcant
microcystic component, as noted on imaging. Such treatments
appear relatively ineffective and may have a deleterious effect on
the quality of the bladder tissue, making the eventual surgery
more difﬁcult, potentially increasing the chance of post-operative
bladder leak or other complications, and also preventing the pa-
thologists from being able to provide a deﬁnitive histologic
diagnosis. Instead prompt partial cystectomy would be advised
for such lesions.
Conclusion
Lymphovascular malformations of the bladder are quite rare
but can cause life-threatening hematuria. Cross-sectional imaging
is recommended when this diagnosis is being considered. If im-
aging demonstrates a signiﬁcant microcystic component of the
lesion then attempts at embolization are less likely to be successful
and prompt open exploration with partial cystectomy is
warranted.Conﬂicts of interest
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